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NOTES AND 
FORMATION OF HAILSTONES. 

A recent letter from Mr. William M. Taylor, a t  Guthrie, Okla., 
forwarded by Section Director C. &I. Strong, describes a thun- 
der ancl hailstorm as follows: 

I n  the spring o f  1868, a t  Arlington. Okla., 1 had the pleabure of 01)- 
serving a hevere electrical and hailrtorm. From 4 t i o  5 p. 111. there \\as 
it vontinuous Hashing of lightning, mostly forlir(lq a i t l i  \cry little tliuii- 
der. Ahl i t  6 1’. m. it wnluren~wl to hail; 
and llefore the hail began to fall it riniililiiig 
clashing together. The firbt hail that fell 
1)irdb’ eggs, but as the stnrtii ailranvP4I they grew larger. iuitil ~lonie o f  
them crashed through the roof o f  the hi itel ani1 otlirr Iiuildings 
ing the roof of my &hoIt i wab vovrreil mith tlircr tliivku 
oak boaids and hat1 a sl m e  in filur. I exniiiinell herrral 
hail+toneb; one o f  thrln 
weighed by n frienil an41 wei 

u;: it. Thr  iw\t liirg 
\%\.lite iw,  a1141 (111 t l i d  it C I I : L ~  of 
hntl aclilitionnl doul,lr caiat% ( i f  

Although i t  has long been known that large hailstones are 
formed of concentric lnyers of clear ice and snowy ice, a n d  
although Espy ancl Ferrel long since plausibly explainecl this 
concentric formation on the ahsuiii1)tion that  the liailstones 
were carried alteriiately from tlir altitude called L L  rain staKe ” 
through the layer called 6’ hail stage ’’ into tlie upper layer 
known as the *‘ snow stage ’* and lmck again, several time.;, 
we have not yet attainecl to wliat niay be called a lberfect 
demonstration of the t ruth of this very 1)lausil)le hypothehis. 
In Ferrel’s Recent Ad\ aiices (Washington, 1Rs5). ant1 else- 
where, he has given some drawings illustrating his idea on the 
subject. His clrawing on page 31)D apl’ears to suggest that 
hailstones of the larger size imp 1)e carried fro111 the height of 
2000 meters L I ~  to SO00 an1 bnck again over and over, until they 
hare acquired a number of concentric coatings of ice and snow, 
but this is an extreme case and quite unnecessary. The beau- 
tiful graphic methods of Herz am1 1011 Eezold, ancl the inore 
elaborate taldes pu1)lished by Professor Bigelow, or the new 
diagrams published by NenhoiY. show that  for any given con- 
dition of the atmosphere the so-called hail stage, in n liich rain- 
drops are freezing into ice, occupies only a thin horizontal 
layer somewhere in the midst of an orclinary C L I ~ ~ U ~ U S  c*loud, 
and this layer is a t  the most only a few hundred meters thick. 
Therefore, :t hailstone need only go up  and down r e r t i t d y  a 
few hundred meters, in order to receive a layer of snow or 
white ice, and down again a few hundred meters in order to 
acquire a layer of ci~lcl water. This vertical oscillation neecl 
not be representecl by a curre like dH, followecl by the direct 
fall to the ground I;(‘, Init rather resenildes a curve, -Y17Z 
such as ~voulcl 1)e (1escril)ed by a particle clrann in from a great 
clistance outhide of the storin a t  S and graclunlly ascending 
into the interior of the cumulus cloud at  1- before i t  is lwoiiylit 
to the ground :it 2 by its increasing weight. The altitude a t  
which the hail stage occurs depeiiils upon the temperature and 
humidity of the air, mil is solnewhat higher in the interior of 
the cloud than at its esterior, as represented by the strittuiii 
HH in fig. 1. 

c I 
FIG. 1-Furiiiatiun of hailstones. 

EXTRACTS. 
WEATHER BUREAU MEN AS INSTRUCTORS. 

Prof. Henry J. Cos, in charge a t  Chicago, states that classes 
in physiography in the schools of Chicago and vicinity fre- 
quently visit the ofice of the Weather Bureau. Fourteen such 
visits occurred during 1903. One of these classes wm from 
the University of Chicago, another, a class in physics, from 
tlie Young Men’s Christian Association Technical School, and 
the remainder were froin the high schools and normal schools 
of C’hicago. On each occasion a lecture was delivered, either 
l>y Professor Cos  or by one of his assistants, upon the working 
of  the Weather Bureau instruments, the methods employed in 
forecnsting, etc. 

(.)n December 16, 1903, RIr. D. A. Seeley, Observer, lectured 
1)efore the Oaltlancl C’iilture Club a t  one of its regular monthly 
meetings on Rleteorology and Weather Forecasting.” 

RIr. Weston &I. Fulton. Local Forecaster, reports the delivery 
of a lecture a t  C’liattaiiooga, Tenn., on Deceinber It;. Between 
4000 ant1 2500 persons were present, nncl considerable interest 
wzs iiiniiifestetl in tlie subject. 

RIr. J. E. Weeks, Obser\ er. Weather Eureau. Macon, Ga., 
cleliverecl the first of a series of lectures December 23 before 
the studleiits of the (heshnili High School on “ The Weather 
nntl the Weather Ihiretzu.” 

METEOROLOGY AND THE ART OF FLYING, 

During the past four years a series of most interesting es- 
periiuents have been going on on the coast of Dare County, 
N. t’., not far from the Weather Bureau station at  Kittyhawk. 
Here tlie brotherh, Wilbur ancl Orville Wright, of Dayton, 
Ohio, hare established a canip and d l  the necessary apparatus 
for erperiinents in what is knonn its gliding flight. The appa- 
mtuh, which is a form of aerol)laue, is lnuiiched from the sum- 
mit of a sand hill. and after making a long glide finally comes 
to rest 011 the sands below. After hereral years of experience 
and careful study of the currents and winds that blow over 
the sand hills, the RIessrs. Wright have applied niotor machin- 
ery to their aeroplanes. Tlieir success is undoubtedly clue in 
great part to the preliiuiiiary carefiil study of the winds, and 
for tliih reason, although iuachiiiery is essential, j e t  we con- 
sider that ineteorolog) also has played an important part in 
their work. Their lnteht oflicial announceiiient is that on De- 
ceiuber 17 four flights were made. The wind record a t  Kitty- 
hawk was 24 to 97 miles per hour a t  3 0  feet abore the ground, 
but  at  the flying station i t  was about 33 miles per hour at  4 
feet abore grouncl. These flights were macle from the level 
g r o ~ i i d ,  against the wind, with no assistance from gravity: 
after n liorizontal run of 40 feet the aeroplane rose with the 
operator on a very gentle incline to a height of H or 10 feet 
from the ground, after which the course mas kept as nearly 
hvrizoiital as the mind gusts aiicl the limited skill of the opera- 
tor nould permit, ani1 the flyer nmle its way forward with a 
bpeec1 of 10 miles per hour over the ground, or 30 to 35 miles 
~ J W  liour relative to the air. The fourth flight occupied 59 
seconds and the machine few through a distance of 852 feet 
over the grouacl, or about three times that distance relative to 
the wiiic1; i t  landed earlier than was necessary, owing to a 
slight error of juclgment on the part of operator. 

Tlie RIeshrs. Wright state: 
I t  Iiaal not I ~ r u  our  intention to makt. any detailed public statement 

in:: thv Ijri\nte trial5 of  our powrr ‘.Flyer‘’ ou the 17th uf Decem- 
: ) J i l t  bing.e tlir VoIlteUth o f  a privntt. trlrgram, announcing to our 

folk* a t  h n ~ e  the bllCl‘e5h of ciiir trial*. was tlishonrstly communicated 
to  newspaper iiien at the Noifiilk office, ani1 led to the iriiposition upon 


